Vitex grandifolia belongs to Lamiaceae or Labiatae family, it consists of flowering plants and it is also called mint-family and the Yoruba people of South-West in Nigeria called it "Oriri or Efo oriri". This plant is classified as one of underutilized vegetable, little is known about its phytochemistry and its biological evaluations.
Introduction
Pathological and neurodegenerative paths, Alzheimer's disease, cancer, coronary and Parkinson diseases are the result of free radical-mediated reactions and reactive oxygen species from the human body 1, 2 . In the many epidemiological studies and investigations carried out, it has been discovered that there is strong connection between group of people whose diets are rich in fresh fruits and leafy and other neuropsychiatric as well as neurological disorders 8 . Flavonoids as secondary metabolites are one of the most popular polyphenols present in medicinal plants, they are broadly distributed in many plant species and can be found in various parts of these plants i.e. bark, flowers, fruits, leaves and stems 9, 10, 11, 12 . Flavonoids have been reported to display a large variety of biological activities, some of these are antioxidants, enzyme inhibitors, others have anti-inflammatory, anticancer, antihyperglyceamia and hepatoprotective activities 13, 14, 15, 16 .
In present times, research on medicinal plants has globally increased tremendously, and volumes of reputable evidence have been gathered to portray the enormous prospects of medicinal plants used in traditional systems 17, 18 . Many of these herbal plants have been identified and studied using current scientific methods and ways, the results revealed the immense promise of medicinal plants in the field u n c o r r e c t e d p r o o f of medical science 19 . Vitex grandifolia which belongs to Lamiaceae family, bears fruits which is edible and used to make an alcoholic drink by the locals, the bark is used in the treatment of stomach ache, to treat diarrhea, bronchial complaints, rickets, sore, and fever. In the treatment of colic, infections of the umbilical cord, toothache, rheumatism, and orchitis. Epidi and Odili (2009) reported the biocidal effect of the powdered leaf of V. grandifolia against Tribolium castaneum in stored groundnut Arachis hypogaea 20 . The plant is a shrub or small tree about 10-12 cm in length and 5-7 cm in width, trunk to 60 cm girth bearing a spreading crown, in high deciduous forest or secondary jungle. Local names of this plant species; Oori ọdan (Yoruba, Nigeria), ofonma (Egun, Republic of Benin), or ofofrin (Setangun, Republic of Benin) 21 . Surprisingly, this plant's phytochemistry have not being looked into though it is a vegetable. So, its study and that of the isolated compounds i.e. biological activities from this plant will be considered worthwhile to investigate. Hence, the present study reports the isolation, characterization and the in-vitro inhibition of MAO A and B of the constituents from the polar extract of the Vitex grandifolia.
Materials and Methods

Collection of Plant's Sample
The leaves with the stem of Vitex grandifolia was collected in April-October 2015 from Ilorin metropolis, Kwara State, Nigeria. The collected plant was identified by a taxonomic botanist in the department of Plant Biology, University of Ilorin, Ilorin where voucher number was obtained after the deposit of the specimen. The leaves and stem were air dried, powdered and stored for further analysis.
Extraction of the Plant Materials
The air-dried and powdered plant material was defatted with hexane then was prepared by maceration (1.5 kg), with 7 L of methanol at ambient temperature for 24 h. The process was repeated three times, and the filtrates were combined and evaporated under vacuum to dryness. 
Fractionation and Isolation
The extract of V. grandifolia was defatted using hexane, then extracted with methanol. Methanol (MeOH) extract of V. grandifolia was added to Reverse Phase silica gel (RP-18) using Vacuum Layer Chromatography (VLC) for fractionation. Water with increasing MeOH used as eluting solvent, the eluates were collected and concentrated on rotavapor. TLC was used to check and monitor the isolates and combine the eluates. Eleven (11) fractions were obtained, the first fraction (H2O only) was picked for further fractionation because the TLC revealed promising compounds. This fraction was subjected to Diaion HP-20 Column for isolation. The column was eluted with water first, then with increasing MeOH and the eluates were collected and concentrated. Twelve (12) were isolated in pure form after purification.
Monoamine Oxidase Inhibition Assays (MAO)
To evaluate the outcome of the isolated compounds from V. grandifolia on monoamine oxidase A and B, the kynuramine deamination assay was used for 96-well plates as expressed previously 22 . The method used was adapted from the reported literature 23, 24 . The isolated constituents did not display any meddling with fluorescence measurement, but clorgyline, deprenyl were used as positive control for the experiment.
Anti-inflammatory Activity
Inhibition of iNOS activity
The assay was performed using mouse macrophages 915 (RAW 264.7, obtained from ATCC). Cells were cultured in phenol 916 red free RPMI medium supplemented with 10 % bovine calf serum and 100 U/mL penicillin G sodium, and 100 µg/mL streptomycin at 37 values were obtained from dose curves. Sp-1 was used as a control transcription factor which is unresponsive to inflammatory mediators (such as PMA). This is useful in detecting agents that nonspecifically inhibit luciferase expression due to cytotoxicity or inhibition of luciferase enzyme activity 27 .
Results
MAO A and B
Most of the isolated compounds showed selective inhibition of either of monoamine oxidase A or B as shown in Table 1 
Anti-inflammation
The isolated flavonoids i.e. Isoorientin (1), Orientin (2) and Isovitexin (3) from V. grandifolia displayed good activity against NF-Kb assay with (IC 50 (μg/mL) of 8.9, 12 and 18) though orientin (2) showed a moderately activity against Sp-1 assay with IC 50 of 23 μg/mL while others displayed poor activity when compared with the positive standard with the IC50 of 8 μg/mL as shown in Table 2 . Isovitexin (3) exhibited a moderate activity against iNOS assay while others i.e. Isoorientin (1), Orientin (2) displayed poor activity with IC 50 of 48 and 54 μg/mL. The positive standard used in this study is parthenolide.
Isolated Compounds
Compound 1
Compound 1 (Fig. 1 ) was isolated as a yellow solid. Thus, its molecular formula was deduced to be 
Compound 2
Compound 2 ( Fig. 1 ) was obtained as a yellow solid. Thus, its molecular formula was deduced to be C21H20O11 from a combination of 
Structure Activity Relationship
Anti-inflammatory Activity
The following preliminary structure-activity relationship (SAR) profile is proposed based on the antiinflammatory effects of the flavonoids that were isolated from V. grandifolia; these are summarized as following: (a) the C 2 =C 3 double bond might contribute to the activity of these flavonoids as antiinflammatory agents, Wang et al., (2018) reported that C 2 =C 3 double bond might contribute to molecular planarity, this was discovered from the more significant anti-inflammatory effect displayed gives a better anti-inflammatory activity than on ring B and C, Isoda et al., (2014) gave an assessment that glycosides with a significant hydrophilicity displayed lower anti-inflammatory activity, which may be due to lower hydrophobicity as well as sterical interference, lessening membrane permeability 35 .
MAO A and B
The following preliminary structure-activity relationship (SAR) profile is proposed based on the inhibitory effects of the flavonoids against MAO A and B, that were isolated from V. grandifolia; these are summarized as following: (a) Hydroxylation substitution pattern (-OH) noticed at both C-3' and 4' i.e. tertiary increases inhibitory activity of MAO A and B mostly at ring B moiety i.e. isoorientin (1), orientin (2) but a reduced activity was noticed in Isovitexin (3) though Spencer et al., (2012) attested to the fact that both unsaturation degree of C2=C3 double bond and the hydroxylation pattern on ring B moiety have a great significant on the anti-neurodegenerative effects on flavonoids in general 36 .
Discussion
Compounds 1 -3 ( Fig. 1) were known based on their 1D and 2D NMR; and by comparison of their NMR data with those reported in the literature 28, 29 . Isoorientin (1), Orientin (2) and Isovitexin (3) were isolated from V. grandifolia for the first time to the best of our knowledge. The observation in UV spectrum was an indication of the presence of hydroxyl groups at C-4', C-5 and C-7. Compound 
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